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Figure 


the prior art. 


1 illustrates a 


Figure 2 illustrates a 


catalytic treatment of heavy petroleum in a 


slurry phase counter current reactor. 
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A liquid level detector 88 may be utilized to determine the level of liquid within the vessel. 
64 may be opened. 

The unconverted restdua, liqutd product wh.cn has been both thermally and catalytrcally 
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(approximately 1-10 MPa, a, typical tenures o f 450. - The valves ,0 and 92, ,n 

cause the pressure in the system to be lowered. 

Th e catalytic reaction zone 5 0 w,l, contain a desrred amount of hydrocarbon conversion 

, ,„„,:„ cracking base. Non-limiting example of these metals may tnclude 
Group VIII metals on a zeolite cracKing o»c 

, ron cob a,t, mc.el. molybdenum and platinum. Due to the exotherm.c nature of the catalytrc 
heat is distributed throughout the reactor. 
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The ca,alys, may be added or removed in .he present system wtthou, shutting down the 
proeess. ,n a preferred embodiment, a portion of the residua, liquid product extung the res.dua, 

, h ro„ g habuffer,a„ k 80bavi„ 8 aea,alys,addi,ionsy S tem.Ace„rdin gl y,he am o U n t „fea,a, y s,may 
b e monitored, varied and control.ed. FinaUy, the residua, ,i q uid produe, returns to the ea,a,y«,c 
reaction zone 50 of the reactor vessel 34 via a return ,ine 84. The unconverted heavier residua, 
liquid is thus recycled with catalyst to increase higher residual conversion. 

The highest concentrations of hydrogen gas and catalyst ate present at the bottom of the 
vessel, thus providing increased efficiency for the conversion of difficult to react resid, m whtch 
asphaltenes, sulphur, nitrogen and metal compounds are present. 

Using thermal zones at the top provides less cracking of already converted hydrocarbons 

The catalyttc zone is tn.egra. with the ,i,uid phase thermal reaction zone in the present 

The present invention provides a number of advantage, In contrast to a conventional 
cocurren, upflow reactors, in this design clogging coking and so.id settlement are reduced. 

continuous mode. 

I „theprese„.sys«em,«hehydrogengas velocity and volumes much lower (for examp.e, 2-7 
cnVsec, than in the known cocurren, designs (5.,0cm/sec, since the liquid and cata,ys. in the 
present system is permuted to move do— by gravity whereas in existing co-current s,urry 
reactors high hydrogen velocity is required to carry heavy unconverted resid and catalysts to the 
vessel top. The present destgn a.so requires a smaller ratio of hydrogen/feedstock than in cocurren, 
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The present invention is designed to handle extra heavy crude in a combination of thermal 
and catalytic zones with overall improved thermal and operating efficiency. 

The incoming feedstock is preheated well below (.50- 500'F, 180°- 250'C) reaction 
conditions which reduces possibilities of fouling of the feedstock inlet lines. 

Additionally, the heat generated by the exothermic reaction in the catalytic zone is used to 
heat the liquid phase thermal zone and the gas phase thermal zone. Moreover, the same heat is used 
to heat the feedstock and/or hydrogen containing gas, making the system economical to operate. 
Finally, any problems wUh runaway temperature in the thermal zone could be controlled by 
controlling the feed temperature, thus avoiding use of any cold stream injecting system. 

Whereas, the present invention has been described in relation to the drawings attached hereto, 

it should be understood that other and further modifications, apart from those shown or suggested 
herein, may be made within the spirit and scope of this invention. 
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